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Comparison of Lateral Pile Behavior under Static
and Dynamic Loading by Centrifuge Tests
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Abstract

In this study a series of centrifuge tests were carried out in dry sand to analyze the comparison of lateral pile behavior
for static loading and dynamic loading condition. In case of static loading condition, the lateral displacement was applied
up to 50% of pile diameter by deflection control method. And the input sine wave of 0.1 g~0.4 g amplitude and
1 Hz frequency was applied at the base of the soil box using shaking table for dynamic loading condition. From
comparison of experimental static p-y curve obtained from static loading tests with API p-y curves, API p-y curves
can predict well within 20% error the ultimate subgrade reaction force of static loading condition. The ultimate subgrade
reaction force of experimental dynamic p-y curve is 5 times larger than that of API p-y curves and experimental static
p-y curves. Therefore, pseudo-static analysis applied to existing p-y curve for seismic design could greatly underestimate

the soil resistance at non-linear domain and cause overly conservative design.
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Table 1. Model pile properties
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Fig. 1. Particle size distribution of silica sand

Model Scale factor Prototype
Diameter (cm) 1 3 40
Thickness (cm) 0.1 3 4
Length (cm) 35 I3 1400
Penetration depth (cm) 30 I3 1200
Flexural stiffness (kgf-cm?) 20,043 Az 5.1 x 1010
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Table 2. Soil properties of silica sand

Soil Silica sand

Soil classification (USCS) SP

Max. dry unit weight, pd,max (g/cm?) 1.65

Min. dry unit weight, pd,min (g/cm®) 1.24

Specific gravity (Gs) 2.65

D50 (mm) 0.2
ARe o) mE WES o] 247 A 35
AR 54 35 AR skt Zte] By wE
< YAH7HEE 40g 27004 0.5mm/s2] L= Hst
k. HEA 0w e A THe Fig 20k Uk
% Go) el suel WA Rastel 1%
ol YAste w5 o RHUES SAsNeH 7t
SEAE % ARAT HEeA Y et sUTt
At el ABte] WD Aute] b SEE 57
shich REPEsol FA HYeAds PdsEe o
A o T Eof A Sk ARt vhEE S Ao
W 4 QIS Fig 33 o] o EAIR IYstel et

BT B

2.5cm
2.5ecm

Tt 35cm

© 0000

© accelerometer [ strain gage

Fig. 2. Schematic drawing of test section

Fig. 3. Model pile

Table 3. Tests program
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Loading condition

Method of applying loading

Relative density

Static load

Displacement control of 0.1 mm/s

Dynamic load

Sine wave with a frequency of 1 Hz and with an amplitude ranging from 0.1 g to 0.4 g
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